If you look at tort decisions in the last couple of decades and ask what role neuroscience had, the answer is almost none. But we are getting closer to the point at which advances in neuroscience will inform various issues involved in tort law. In this essay, I will focus on four issues. The first two examine the broad outlines of judging non-accidental (intentional) and accidental behavior, including the concepts of choice and duty. The second two focus more specifically on two negligence torts -inflicting emotional harm and requiring psychotherapists to report a dangerous patient to others -to illustrate how advances in neuroscience may influence those torts. Assuming that science can inform these legal issues, the question remains whether removing or reducing the significance of science or empirical questions will (or should) change the legal landscape in tort law, or whether other values or moral judgments are at stake in the area. The legal issues in tort law are normative ones, addressing how we should regulate our lives in a complex society. As advances occur, we will need to address whether the new neuroscience will shift paradigms in tort law. 1 At the very least, a step forward in These reflect different ways that we judge behavior and our basic theoretical justifications are adjusted depending on the regime under which we are operating. But all are premised on the ability to make a choice with regard to how to behave. Tort law determines when to make people accountable for those choices. If neuroscience redefines what we mean by "choice" -if it is much more determined by neural activity in our brains than previously appreciated -we will need to examine how that affects the operation of tort law and its theoretical underpinnings. I turn to examine this question in the context of non-accidental and accidental behavior, the two areas most affected by the determination of "choice."
I. INTENTIONAL ACTS
Only one theory of liability in tort law examines the mental state of the actor -when we judge non-accidental or intentional behavior. 7 Intentional torts are the closest theory of liability to criminal law and although the two systems have different goals, the law evaluates the state of mind of the actor in a similar fashion. Typically, we ask the factfinder to determine the state of mind by using circumstantial evidence -both background information of the actor as well as direct evidence of behavior at the time of the incident.
We judge this state of mind differently from criminal law in the sense that we are not looking for mens rea ("guilty mind"). 8 In tort law, the defendant does not need to understand that his or her actions were wrong. Instead, to determine intent, we look for purpose and knowledge. 9 Battery, for example, involves purposefully and knowinglyintentionally -acting to make an unconsented to touching 7 See GEISTFELD, supra note 4, at 114 ("All intentional torts share the common element of intent. . . ."). 8 See DOBBS, supra note 2, at 49-50 ("A defendant whose conduct is intentional is not necessarily a defendant who has a bad motive or who is conscious that he is committing a legal wrong").
9 RESTATEMENT (THIRD) OF TORTS: PHYS. AND EMOT. HARM § 1 (2010).
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INDIANA HEALTH LAW REVIEW Vol. 12:2 or offensive contact. 10 The plaintiff must show that the defendant has the requisite intent -the desire to cause the offensive contact or the understanding that the consequence is substantially certain to occur. We are concerned with the specific aim to carry out an act. This is a subjective test. 11 The defendant must have the capacity to form the intent, but mental limitations are not taken into account except at the most extreme levels, constituting legal incapacity. 12 Similar concerns come into play with regard to the privilege of consent -we examine whether the plaintiff consented to the harmful act and whether the plaintiff had the capacity to consent. 13 Advances in neuroscience technology may help us to evaluate these states of mind. Most relevant here is the study of brain processes that are involved in moral reasoning and judgment.
Philosophy and legal scholars have been engaged in a heated debate about the application of advances in neuroscience to determining states of mind and responsibility. This stems from a longstanding debateargument about phrenology goes back centuries -and the debate reflects our continuous efforts to reconcile biology with philosophy. It boils down to asking how much choice we make when we act. Most of the debate examines the impact of neuroscience in the courtroom in the context of criminal law, both for guilt and for sentencing. Stephen Morse has led the argument resisting the notion that behavior is completely determinative, which would be a movement away from the "folk psychology" explanation of human behavior. 14 Under the folk psychology view, although biology and sociological factors can play a causal role, mental states are fundamental to a full causal explanation of human action. Behavior is explained "in terms of desires, beliefs and intentions" 15 and virtually everything is a product of mental causation. Only people, not the machinery of a brain, can intend to do wrong under this view. Michael Gazzaniga similarly argues that moral responsibility is a normative and legal concept that is distinguishable from physical measurements in the brain. 16 Joshua Greene and others support a more determinative view of human behavior, using advances in neuroscience to suggest that the choice or decision to act in a certain way is much more complicated than the law originally understood. 17 The argument on neural determinism became sharply focused with the work of Benjamin Libet in the 1980s. 18 Libet measured brain activity during voluntary hand MINN. J. L. SCI. & TECH. 1 (2008) . Morse rejects "hard determinism" (a position which holds determinism is true and therefore necessarily no one can rightly be said to be responsible for their actions), but rather takes the "compatibilist" position, which holds that determinism is not inconsistent but compatible with common notions of agency and responsibility. He found that between 500 and 1000 milliseconds before we actually move our hand there is a wave of brain activity. 19 He called this period the readiness potential. 20 Libet set out to determine the time between that 500 and 1000 milliseconds when we make the conscious decision to move our hand. He found that the time between the readiness potential and the moment of conscious decision making was about 300 milliseconds. 21 If the readiness potential of the brain is initiated before we are aware of making the decision to move our hand, it would appear that our brains know our decisions before we ever become conscious of them.
Studies like Libet's and others that it has spawned show promise in using functional magnetic resonance imaging ("fMRI") technology to indicate the intention to perform a task before the choice to act was finalized by the actor. This may help us understand and perhaps one day document the brain processes involved in choosing one course of conduct over another, which is precisely the issue that intentional torts address. Although that day is a long way off, studies of brain processes associated with decision making based on averages potentially could be used to help a jury determine whether an individual has a brain impairment that would interfere with the ability to form the requisite intent or consent even if it does not rise to the level of total incapacity.
Even more intriguing is the possibility that neuroimaging evidence could be used to show the defendant's state of mind at a particular level of development. With this evidence, defendants in a civil case potentially could argue that they never had the purpose or knowledge to commit the act in question. 24 The same evidence demonstrated that adolescents rely more heavily than adults on the amygdala -the emotional center of the brain -for decision making in certain areas. 25 Perhaps based on similar evidence, a comparable paradigm shift will occur with regard to intentional torts, even though there is no constitutional overlay. A major obstacle is that the neuroscience evidence must be relevant to the mental processes involved at the time the act was undertaken as opposed to the time the data were collected. This was precisely the problem presented in the Semrau case in Tennessee. 26 There, the defendant was trying to show lack of intent to defraud the Medicare system at the time he submitted the paperwork, years before the trial.
He wanted to use fMRI test results as lie detector/brain fingerprinting evidence to demonstrate his knowledge and intent at the time of the act. 27 This was deemed inadmissible. 28 The ability of neuroscience to look at brain activity retroactively may always be limited. 29 And, even if we had 23 Id. at 569. 30 Further, brain studies are averages, and an individual may vary from the average scan but still be well within some "normal" range. 31 Improvements in brain fingerprinting technology and brain wave tests may potentially help determine the knowledge of the defendant at the time of the tort, but we are far from this point.
Although it is unlikely that functional imaging will replace the conventional types of external, circumstantial evidence in determining whether the requisite intentional state has been met, it is entirely plausible that it may at least supplement this evidence.
Further, even if individualized proof is not possible, or admissible, it may still force us to reexamine the broader implications of tort law in this area based on averages.
II. NEGLIGENT ACTS AND THE REASONABLE PERSON
Turning to accidental behavior, the largest area of focus in torts, we judge what we call negligence based on objective Extrapolating information gleaned in generalized studies to a specific instance (individuation) will likely remain a difficulty. Brown & Murphy, supra, at 1149-50. Another practical problem is dealing with the different paces at which science will document different disorders. If we can offer neuroscientific support for some claims but not for others, should we disallow the claim for the scientific laggards? 30 As there is no way to recreate an individual's exact emotional and cognitive state at a given time, it is difficult to draw conclusions about past mental states from images taken in the present. See Brown & Murphy, supra note 29, at 1167. 31 Id. at 1182-83. An "average" brain is an inadequate point of reference for drawing conclusions about a given individual brain. What would be needed is an average brain from a population who share all the relevant characteristics with the individual being studied; perhaps, characteristics such as race, gender, and intelligence, among others. Id. IN TORT LAW   679 and external behavior, in contrast to the subjective state of mind involved in intentional torts. We judge that behavior based on what a reasonable person would do under similar circumstances and call that reasonable or due care. 32 The reasonable person's conduct varies according to the circumstances; it is a situational view. We assume that the reasonable person will take into account certain criteria when deciding how to act, such as the seriousness and likelihood of the risk involved and the burden of taking remedial measures. 33 The standards applied to the reasonable person, according to Justice Holmes, are "standards of general application. The law takes no account of the infinite varieties of temperament, intellect, and education which make the internal character of a given act so different in different men." 34 There are various explanations of why we settled on this objective standard, but the most significant ones are that it offers the ease of application, an accessible translation of community expectations, and the avoidance of arbitrary interpretation. 35 If we used a subjective standard instead, and tried to take into account everyone's individual characteristics and capabilities, then we would be left with no rule at all, since the idea of exercising judgment would vary infinitely among individuals. As a result, tort law takes very few individual characteristics into account -not even mental capacity or old age -when trying to judge accidental behavior. 36 A notable exception to this general 32 See DOBBS, supra note 2, at § 127. ("The duty owed by all people generally . . . is the duty to exercise the care that would be exercised by a reasonable and prudent person under the same or similar circumstances to avoid or minimize risks of harm to others.") (footnote omitted) (citations omitted). 33 Posner, supra note 3, at 32.
IMPLICATIONS OF NEUROSCIENCE ADVANCES

OLIVER WENDALL HOLMES, THE COMMON LAW 108 (1881).
35 See DOBBS, supra note 2, at 286 ("One justification for objective standards in law generally is that they are essential if the judicial process is to remain accessible and accountable. Lawyers and litigants cannot evaluate judges or the legal process itself if judges could decide cases by what they felt in their heart or on the basis of messages from the Deity without reference to any standards. . . .").
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INDIANA HEALTH LAW REVIEW Vol. 12:2 rule addresses physical characteristics that we can objectify easily, such as blindness and deafness. 37 Although physical disabilities may offer an exception to the objective standard, mental disabilities have never been treated the same way. 38 This is perhaps in fear of determining who is "normal" or not; out of fairness to the plaintiff, who may not be able to refute defendant's claim of mental disabilities; or perhaps because once those with mental disabilities are permitted to live in the world, they should be held to conform to reasonable behavior -even without the capacity to do so -or put pressure on their caretakers to increase their supervision of the individual party. 39 These same reasons may also account for the way we treat old age, which we generally do not take into account to determine the reasonable person standard.
Neuroscience advances have begun to give us the ability to objectify mental characteristics, however. If that occurs, these advances will challenge the difference in treatment in negligence for physical and mental characteristics and the reasons for bifurcating treatment of physical and mental capacity may no longer be supportable. We may treat a mental disability like a physical disability and a party's individual mental capabilities could be taken into account by transforming the test of reasonableness to one that compared the defendant's actions to a reasonable person with this mental condition. This potentially would create a big inroad into the objective reasonable person standard, or at the very least, it would challenge us to determine whether there are other public policy reasons that drive the distinction between treatment of mental and physical characteristics.
We have begun to recognize that physical and mental disabilities may be closely related, such as dementia in old 37 Id. at 281-82. age and post-traumatic stress disorder ("PTSD"). 40 With this insight, we will need to reexamine how we should treat individuals who are affected in this way -as physically disabled, and thus potentially held to an individual capacity, subjective standard, or as mentally disabled, in which case we would not take it into account in judging the reasonableness of behavior. Other policy reasons may be driving the distinction, however. The Restatement (Third) of Torts acknowledges that "many mental disabilities have organic causes" but does not advocate treating mental and physical disabilities the same. 41 Instead, it points to policy reasons for maintaining the distinction similar to those noted above: the problems of administrability for both less severe and more severe mental disorders; problems with causation determinations; as well as questioning whether the person should be allowed to engage in the normal range of activities within society. 42 At the same time, scholars, including myself, have begun to call for an abandonment of the bifurcated rule in tort doctrine as neuroscience closes the gap between the two. 43 A very interesting common law exception to the general rule of applying objective criteria to judge negligence is 40 Perhaps we assume that others in the community will take care to avoid consequences of children's activities, like the driver avoiding the child who runs into the road to chase his ball. Or perhaps we want to give children eighteen years to develop at their own pace, but after that, they will be held to an objective, community standard. And yet, as noted above, we do not make the same accommodations with regard to age and infirmity when judging behavior. We may think that the pace at which people move from adulthood to old age is less uniform than the pace at which people move from childhood to adulthood.
Neuroscience advances may confirm or challenge these assumptions.
At bottom, we assume that children are less able than adults to exercise reasonable care. As noted previously, the Supreme Court is willing to acknowledge differences in child development in criminal law and sentencing. Neuroscience evidence may make the objective developmental cognitive stage of children more accessible as well as the subjective developmental cognitive stage of the child in question. This will push us to reexamine the standards for children when judging accidental behavior in civil cases. What if neuroscience could tell us that an individual who is eighteen actually has the brain development of a fifteen-year-old? Or the fourteen-year-old has the brain development of an eighteen-year-old? These findings would challenge our bright lines of majority and minority, and would force us to adjust our rules to apply developmental tests to both. 45 Skill is another interesting exception to the objective rule. Generally, we hold persons of higher skill to the level of their capacity in determining breach of duty. 46 We use external measures to show this. The archetype is doctors: brain surgeons are held to a higher standard of skill when they operate. 47 If we could measure the individual capacity for decision making through neuroscience advances, we may as a normative matter expect "better" or more careful decisions from individuals with more developed decisionmaking processes.
Finally, one potential of neuroscience advances is, instead of individualizing, we can make "community standards" more objective, without needing to rely on the subjective view of a jury of six, eight, or twelve people. We could possibly determine general normative standards of reasonable care. Neuroscientists have been studying how people make choices and how brain processes respond to different problem sets involving moral, emotional and utilitarian problems. 48 Neuroscience is beginning to identify the parts of the brain involved in moral decision making, and finding that emotions play some role. 49 Some 45 Related issues will likely arise in the context of concussive injuries and youth sports. Although defendants (potentially sports organizations, schools, or equipment manufacturers) are likely to charge plaintiffs with comparative fault, it may be difficult to determine at what point brain development has been impaired and whether that impact has affected judgment. Neuroscience advances may help us determine consent and assumption of risk in those settings.
46 RESTATEMENT (THIRD) OF TORTS: PHYS. AND EMOT. HARM § 12 (2010) ("If an actor has skills or knowledge that exceed those possessed by most others, these skills or knowledge are circumstances to be taken into account in determining whether the actor has behaved as a reasonably careful person."). INDIANA HEALTH LAW REVIEW Vol. 12:2 scholars criticize this research as suffering from methodological flaws, 50 casting doubt on any conclusions drawn from the studies. Nevertheless, it is believed these issues can be resolved 51 and even critics of the studies are optimistic as to the efficacy of this avenue of research, 52 which will presumably lead to better information on the brain processes of the reasonable person. Right now, we do not couch our studies in terms of the "reasonable" person, but at some point these averaged results could offer some useful generalized information. Two negligence-based torts provide examples of the impact that neuroscience advances may have on specific torts: the tort involving infliction of emotional harm and the duty of a psychotherapist to warn a third party of the dangerous tendencies of his patient.
III. SUBSTANTIATING EMOTIONAL HARM
The general rule at common law is that a negligent actor is not responsible for conduct that causes only mental distress. 53 51 See e.g. Christensen, supra note 50, at 1262 (suggesting the methodological pitfalls of these studies can be remedied through greater care in identifying and controlling independent variables). general rule, but it has never been given equal status with other tort claims. At bottom, this difference in treatment reflects the fundamental belief that the free standing claims of "emotional harm" are "less deserving" than those for physical consequences.
Courts moved slowly and cautiously for several reasons. Validity has always been a primary concern, with the fear that the claim may be untrustworthy. 54 In addition, courts expressed concern that the claim was trivial, or might give rise to the proverbial floodgates to claims for money damages, or might provide an easy way to make false claims. 55 Thus, rather than rely solely on foreseeability of harm as a prerequisite to recover for emotional harm accidentally inflicted, courts developed a series of limiting tests, such as the "physical impact" test, evidence of some physical manifestation of the shock or fright that has occurred, or a showing that the plaintiff was in the "zone of physical danger" by virtue of the defendant's negligence. 56 From an instrumentalist viewpoint, the limitations reflect the concern of opening the floodgates of litigation as well as the related concern of potentially crushing liability. The courts recognized the need to prioritize claims in a pool of limited funds and decided to prioritize physical and property damage claims over emotional harm claims. 57 55 See e.g., John J. Kircher, The Four Faces of Tort Law: Liability for Emotional Harm, 90 MARQ. L. REV. 789, 808 (2007) . 56 See id. at 810-15 (discussing the history of the "physical impact,"
"physical manifestation," and "zone of danger" requirements and identifying jurisdictions that make use of these gatekeeping tests).
INDIANA HEALTH LAW REVIEW Vol. 12:2 they are also concerned that liability for emotional harms would be disproportionate to the tort involved, since a single tort could cause a large number of people to suffer some degree of distress. 58 These themes reflect a commitment to curtail widespread litigation rights. Underlying much of this is the assumption that physicians who treat disorders of the body can point to empirical evidence whereas those who treat disorders of the mind cannot. This is true. We cannot point to the underlying biological bases of most psychiatric disorders. We do not understand them as well as we understand disorders of the heart or the stomach. But this is beginning to change.
The advances in research with regard to depression provide a good example. We are beginning to understand the outlines of the neural circuit that is involved in depression. Dr. Helen Mayberg is using brain scanning to identify this circuit. Her research suggests that two are particularly important: Area 25 (the subcallosal cingulate region), which mediates unconscious and motor responses to emotional distress; and the right anterior insula, a region where we experience self-awareness and awareness of others. 59 Dr. Mayberg gave people with diagnosed depression one of two types of treatment: cognitive behavioral therapy, which is a form of psychotherapy; or an antidepressant Not too far into the tidal wave of bankruptcies, it became apparent that prioritizing claims was an absolute necessity if depletion of the limited pool of available funds was to reflect fairness considerations, namely, recognizing the compelling claims for 'most deserving' on the part of those suffering the most serious physical consequences.
Id.
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Id. at 1203 (discussing a "fairness concern about disproportionality between responsibility for accidentally imposed harm and 'stacked claims'-that is, multiple claims by distressed family members in virtually every case of negligently caused serious injury or death of a primary victim"). medication. She found that people with below-average baseline activity in the right anterior insula responded well to the psychotherapy but did not respond well to the medication. 60 People with above average activity in the right anterior insula responded to the medication but not to the psychotherapy. 61 She thus found that she could predict a depressed person's response to specific treatments by their baseline activity in the right anterior insula. 62 These results suggest that we can identify measurable specific markers of a mental disorder. And we can use those biomarkers to predict the outcome of two different treatments, psychotherapy and medication. It also suggests that the effects of psychotherapy are biological and detectable and can be measured empirically. That is a very significant advance in the way we look at the biology of mental disorders.
Another interesting example involves the research on the neural circuit that is involved in PTSD, which is a highly studied area. On a most basic level, it seems that two key structures are involved: the amygdala and prefrontal cortex. 63 The amygdala is considered the emotional center of the brain, which stimulates the "arousal system" when trauma and stress are experienced. 64 The pre-frontal cortex is considered the controlling mechanism to keep our emotions in check. 65 The prefrontal cortex regulates our experience of emotion, and it naturally compensates for aversive events. 66 When allowed to function properly the prefrontal cortex facilitates the formation of new connections that overrides the traumatic memory (a process called extinction). 67 Scientists now believe that anxiety disorders, including PTSD, result when the circuitry between the amygdala and the pre-frontal cortex is disrupted. In other words, acute stress can impair the pre-frontal cortex function. Our natural response to dealing with stress and trauma does not occur: the amygdala is not inhibited and continues to be hyperactive. Extinction does not occur and we exhibit anxiety symptoms. 68 This malfunction or dysregulation leads to alterations in the interpretative processes -more precisely, a threatoriented bias in anxious individuals. This means that individuals with anxiety disorders react with distress and hyperarousal to stimuli that objectively would be interpreted as neutral or only mildly adversive. These individuals attempt to avoid the anxiety-provoking object or situation. Eventually, this dysregulation is reflected on a behavioral level when outward symptoms start to present themselves.
We view these as clinically significant symptoms.
These resulting physiological changes in the brain following a trauma -and the advances in science that allow us to study them in greater and greater depth -provide a basis for the theory that it may be possible to quantify the physical changes in the brain that underlie what we think of as emotional harm.
Several studies support this theory linking amygdalar dysfunction and anxiety disorders. A 2004 study by Lisa Shin compared the positron emission tomography ("PET") scans of seventeen Vietnam veterans with diagnosed PTSD to PET scans of nineteen Vietnam veterans without PTSD. 69 67 Id. at 427-31. 68 Id. 69 Lisa Shin et al., supra note 40, at 168. The researchers used script-driven imagery to conduct the study. All of the male participants had served in combat and all of the female participants had served as nurses in Vietnam. None of the veterans had a history of head injury, neurological disorders, or other major conditions. Id. at 169.
Results of the study indicated hyperresponsivity of the amygdala and hyporesponsivity of the medial prefrontal regions of those diagnosed with PTSD. 70 The more hyperand hypo-active these regions were, respectively, the more severe the symptoms. 71 While such a relationship between the amygdala and medial prefrontal regions in clinically diagnosed PTSD patients had been suspected, no previous studies in the literature had documented data in support of such a relationship.
A meta-analysis conducted by Etkin and Wager compared fMRI and PET scans of individuals with one of three anxiety disorders, including PTSD, with scans of healthy individuals who had undergone fear conditioning. 72 The results indicated that patients with the anxiety disorders showed consistently greater activity in the amygdala and insula. 73 The most exaggerated dysregulation was in the neural circuitry of PTSD.
These are just two studies, but they indicate that scientists may now begin to document and observe the physiological changes that occur in the brain after experiencing trauma.
They suggest that one day we may be able to use biological markers to determine whether and when individuals suffer from emotional harm. Suffering distress over time may result in physical symptoms or differences in the brain. In other words, neuroscience may lead us to the principle that our mind and our brain are inseparable, at least with regard to what we think of as emotional harm. At the least, these advances suggest that we should not limit the claim because of failure of proof. They should allow us to move away from the more artificial and arbitrary tests in this area and to redraw the sharp distinction between physical and emotional harms drawn in 70 Id. at 174. 71 When a therapist determines, or pursuant to the standards of his profession should determine, that his patient presents a serious danger of violence to another, he incurs an obligation to use reasonable care to protect the intended victim against such danger. 75 The Tarasoff case thus requires psychotherapists sometimes to breach patient confidentiality and move outside their role as care-givers of individual patients, to function as an agent for social protection. Almost every state has accepted and some have extended Tarasoff, although a few jurisdictions have rejected it. 76 Some states have adopted it by case law and others by statute. 77 New York State enacted legislation in 2013 that moves that state's law from a permissive to a mandatory duty for mental health professionals to report when they believe that patients may pose a danger to themselves and others, but protects therapists from both civil and criminal liability for failure to report if they act in "good faith." 78 The key question under Tarasoff is the psychotherapist's ability to predict the danger of committing violence to another.
Given the recent history of mass shootings in our country, we are sharply focused on the ability to predict violence before it happens. In the nearly four decades since Tarasoff, the field of violence risk assessment has grown tremendously. 79 These developments in risk assessment research -in particular with regard to neuroimaging -have tremendous implications for the professional standards of conduct for psychotherapists and the imposition of the duty to warn.
One example of research in this area is that of Professor Kent Kiehl, who has been performing brain imaging scans on incarcerated individuals in the New Mexico state prison system. 80 In the first three years of his testing, more than 1100 inmates volunteered to participate in the fMRI studies, creating a very large database. 81 His findings are fascinating: they show a "robust and persistent pattern of abnormal brain function" in the psychopathic population, "namely decreased neural activity in the paralimbic regions 355, 384-85 (2011) .
Roughly 20% of the prison population is psychopathic. Id. at 381. 81 Id. at 385.
